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ABSTRACT OF THE DISSERTATION
ASSESSING AN AUTOMATED, INFORMATION SHARING TECHNOLOGY IN
THE POST “9-11” ERA - DO LOCAL LAW ENFORCEMENT OFFICERS THINK IT
MEETS THEIR NEEDS?

by
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Professor James D. Carroll, Major Professor

In the wake of the “9-11” terrorists’ attacks, the U.S. Government has turned to
information technology (IT) to address a lack of information sharing among law
enforcement agencies. This research determined if and how information-sharing
technology helps law enforcement by examining the differences in perception of the
value of IT between law enforcement officers who have access to automated regional
information sharing and those who do not. It also examined the effect of potential
intervening variables such as user characteristics, training, and experience, on the
officers’ evaluation of IT. The sample was limited to 588 officers from two sheriff’s
offices; one of them (the study group) uses information sharing technology, the other (the
comparison group) does not. Triangulated methodologies included surveys, interviews,
direct observation, and a review of agency records. Data analysis involved the following
statistical methods: descriptive statistics, Chi-Square, factor analysis, principal
component analysis, Cronbach’s Alpha, Mann-Whitney tests, analysis of variance

(ANOVA), and Scheffe’ post hoc analysis.
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Results indicated a significant difference between groups: the study group
perceived information sharing technology as being a greater factor in solving crime and
in increasing officer productivity. The study group was more satisfied with the data
available to it. As to the number of arrests made, information sharing technology did not
make a difference. Analysis of the potential intervening variables revealed several
remarkable results. The presence of a strong performance management imperative (in
the comparison sheriff’s office) appeared to be a factor in case clearances and arrests,
technology notwithstanding. As to the influence of user characteristics, level of
education did not influence a user’s satisfaction with technology, but user-satisfaction
scores differed significantly among years of experience as a law enforcement officer and
the amount of computer training, suggesting a significant but weak relationship.

Therefore, this study finds that information sharing technology assists law
enforcement officers in doing their jobs. It also suggests that other variables such as
computer training, experience, and management climate should be accounted for when

assessing the impact of information technology.
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CHAPTER 1
INTRODUCTION

The first section of this chapter provides an overview of the research problem,
followed by the research question. Sub-questions, included to clarify the research
problem, provide a foundation for the development of hypotheses. The final section,
‘Significance to the Field of Public Administration’ discusses ‘why’ philosophically, this
work is important and how it can contribute to the body of knowledge. This entire

chapter contains references to theory and literature, which serve as the foundation for this

inquiry.

Research Problem

Sparse empirical evidence exists to support the claims of the positive impact
computers have on the professional workplace, including law enforcement (Danziger and
Kraemer 1985; Rocheleau 1993). Research suggests that computers do assist law
enforcement officers to a degree, but not to the extent believed by many (Ioimo 2000;
Nunn and Quinet, 2002). Mobile computing technology, for example, has been attacked
as being of limited value in improving the jobs of patrol officers (Nunn 1993, 1994).
Recent research in the area of mobile computing suggests a lack of concordance between
the technology and the tasks field officers are required to perform (Ioimo 2000).

Beyond mobile computing, lie the entire realm of information technologies and
the question of their value to law enforcement. A major issue raised in a number of
studies has been the information made available to officers, which might improve work

productivity, e.g., arrests, number of crimes solved (Brown, 2001; Nunn, 1993; Northrop
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1995). This dissertation shifts the focus from the technology itself to the information the
technology provides to law enforcement officers.

A concept important to this dissertation, ‘how well a given technology fits the
task at hand,’ is embodied in Goodhue’s (1995, 1998) theory of task technology fit
(TTF). Goodhue suggests that information technology will result in better performance
by system users only when system functionality directly supports the tasks that users are
required to perform. In other words, a high TTF rating means that the system is viewed
as being useful in the user’s everyday work. Goodhue (1998) developed an instrument

useful in measuring TTF, which I will use in this study to test both the comparison and

information sharing groups.

The Study and Comparison Groups

The info-sharing group will be composed of law enforcement officers randomly
selected from San Diego County Sheriff’s Office. The rationale for choosing these
officers is their access to unique information sharing technologies. Near the end of 1999,
the research and development arm of the National Institute of Justice (NIJ) partially
funded an initiative to increase the technology-driven information available to law
enforcement officers throughout San Diego County. Officers from the San Diego County
Sheriff’s Office can access and use this technology, which is called the Automated
Regional Justice Information System (ARJIS). ARIJIS is a network of criminal justice
agencies (predominately law enforcement) that share information through a web based
enterprise network. All municipalities in the County of San Diego are member agencies

of ARJIS (See Glossary in Appendix A. for a definition of certain terms).
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Through electronic interfaces with participating criminal justice systems, ARJIS
enables 38 local, state and federal agencies in the San Diego region to share information.
Law enforcement officers in the participating agencies have access to the following
information via ARJIS:

e Crime cases
ol] Arrest citations
ol Field interviews
ol] Fraudulent documents
ol! Stolen property
e (Gang information
e Photographs
e Traffic accidents

ARIJIS also links information from state, local and federal law enforcement
agencies and pools it with information from “courts” e.g., judicial system, and
“corrections” e.g., jails and detention centers.

Law enforcement officers from the San Diego Sheriff’s Office who were chosen
as part of the info-sharing group for this study has access to this regional information.
What makes this unique is that the system delivers regional information directly to patrol
officers and detectives.

Officers from the Broward County (Florida) Sheriff’s Office (BSO) will serve as
the comparison group for this study. BSO is a large metropolitan law enforcement
agency, which has similar systems to those found in the San Diego County Sheriff’s

Office. One of the major differences between agencies is the lack of regional information
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sharing technologies in Broward County. BSO officers have access to information
similar to that, which is shared via ARJIS. The major difference is, BSO only has access
to local information. In other words, it is predominantly BSO-originated information.
They do not have access to information directly from other Broward County law
enforcement agencies.
Implicit in the rationale for developing ARIJIS, is the belief by both the NIJ and

law enforcement leadership, that providing access to shared regional crime information
via information technology will improve the utility or usefulness of that technology in

helping patrol officers and detectives to do their jobs; therein lies the problem and subject

of this dissertation.

Research Question
Does automated regional information sharing, impact the performance of law
enforcement officers?

Sub Questions

1. Does access to automated regional information sharing technologies contribute to
the effectiveness and overall performance of law enforcement officers?

2. Does automated regional information sharing technology provide law
enforcement officers with information that improves their productivity, as defined
by arrests, case clearances, and investigations conducted?

3. Does the presence of automated regional information sharing technology
influence officer-evaluations of the data available through department computer

systems?
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4. Do individual characteristics play a role in how law enforcement officers perceive
and assess available technology (TTF)?

5. Is there a relationship between training received, as perceived by those receiving

the training, and their assessment of TTF?

Significance to the Field of Public Administration

This dissertation examines an important but neglected issue in contemporary
public administration scholarship. Simply stated, this issue relates to the extent to which
information technology, driven by the data it provides, impacts the performance of public
sector employees, i.e., those characterized by Lipsky (1980) as ‘street-level bureaucrats.’
For mnemonic purposes, I will refer to this issue as Data-driven Technology and
Individual Performance (DTIP).

Information technology has clearly become a force in both the private and public
sectors. Those at the highest levels of government in the U.S. and abroad recognize the
potential of information technology to effect change in society including many aspects of
how people live, work and play (NSTC, 1999; CEC, 2002). These changes permeate and
influence public governance (Hargreaves, 1998) and thus the field of public

administration.

Danziger and Anderson’s (2002) recent research covering 14 years (1987-2000)
of key academic articles concerning the impacts of information technology on public
administration, provides findings that support the direction of this dissertation. Their
research suggests that information technology is . . . penetrating deeper into every aspect

of public administration . . .” and that the clearest positive impacts have been . . . in the
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areas of efficiency and productivity of government performance, in both internal
operations and service functions” (Danziger and Anderson, 2002, p. 13). Another area
highlighted by Danziger and Anderson as having impacted public administration has
been the improvement in information quality i.e., data access, most of which has been in
the area of finance: unfortunately only a few of these articles apply to law enforcement.
In reviewing the literature for this dissertation, including the extensive review done by
Danziger and Anderson, this researcher found a number of empirical articles touching
upon data access by law enforcement officers (i.e., Danziger & Kraemer, 1985; Nunn,
1993, Rocheleau, B., 1993; Northrop, Kraemer, & King, 1995; loimo, 2000; Brown,
2001; Nunn, 2001; Nunn & Quinet, 2002). Beyond suggesting that additional data would
be helpful, none of these articles addressed information sharing or its impact on street

level officers.

The focus of this dissertation is on difficulties being encountered today in the
deployment and use of data-delivery technologies within law enforcement agencies.
Recent studies have found disappointing levels of computer utilization by investigators
and officers despite agency efforts to stay abreast of the evolving technology (Northrop et
al., 1995; loimo, 2000; Nunn & Quinet, 2002). Researchers have tended to blame the
underutilization of computers on the poor degree of fit between the new technology and
the mission of its users (Goodhue, 1995; Goodhue, 1998; loimo, 2000). However, in a
law enforcement environment, it is much more likely that the kinds of information being
made available through the new technology are at fault rather than the hardware,
software, or other aspects of the information delivery system. I say this because

information is a key element in criminal investigations conducted by street-level law



Do publichad by tho Depariment. Opmions of poiis of view exprossed are 1hose of fe author(s)
and do not necessarily reflect the official position or policies of the U.S. Department of Justice.
enforcement officers. Technology that does not deliver the proper information is less
likely to be utilized and thus fail to deliver improvements in areas such as productivity
and efficiencies (Rocheleau, 1993; Northrop et al., 1995; Toimo, 2000; Nunn & Quinet,
2002).

This study is important to the field of Public Administration for several reasons.
First, it builds upon theoretical concepts espoused by luminaries in the field such as
Simon, Goodhue, Danziger, Northrop, Nunn, Brown, etc. Second, it continues where
certain other studies have left off (see Chapter 2, Conceptual Framework, p.16). Lastly, it
fills a gap in the literature concerning the value of automated information sharing to street
level bureaucrats. When viewed in light of the Federal Government’s emphasis on
automated information sharing by law enforcement in its quest to combat terrorism,
coupled with the absence of research in this area, this study is particularly relevant to one
of the most salient issues facing American governance today — safeguarding the public
from crime and acts of terrorism.

At the heart of the study are law enforcement officers who frequently make
decisions that could translate into some type of enforcement or preventive action. Within
this context, loimo (2000) notes, “Police detectives and patrol officers are both faced
with high degrees of uncertainty and voluminous amounts of data to analyze. This makes
the use of computers critical to improving field officer productivity” (Ioimo, 2000, p.
127). Toimo’s observation embodies two issues that are part of this study: the
information available to officers and detectives and the effective delivery of that

information via technology that could/should aid them in making decisions.
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While decision-making is not the focus of this study, the quality of decisions is
likely to be related to the availability of information. Back in the early years of
computing, Herbert Simon saw computers as a vehicle for gaining greater insight into and
improving decision-making (Augier and March, 2001). Thus from a theoretical
standpoint, Herbert Simon’s (1976) work, especially his theory of bounded rationality
and satisficing, serves as an important point of reference and is at the heart of
bureaucratic decision-making. Simon’s work is also pertinent to this dissertation in that it
addresses decision-making in the context of information availability. Information
availability in the form of information sharing is at the heart of this dissertation.

Since law enforcement officers, like other bureaucrats, make decisions
constrained by bounded rationality, they can be said to be satisficing, i.e. seeking
alternatives that are adequate rather than optimal (Simon, 1976). The following quote
from Simon’s more recent writings serve as a beginning point to illustrate the connection
to Simon’s work. About ‘bounded rationality’ Simon (1997) notes, “The term ‘bounded
rationality’ is used to designate rational choice that takes into account the cognitive
limitations of the decision maker — limitations of both knowledge and computational
capacity” (Simon, 1997, p. 291). Automation (i.e., computerized systems) comes into
play in providing the law enforcement officer with the “computational capacity” in terms
of aggregating and quickly accessing the information. The mere presence of automation
does not imply maximized or optimized decision-making, nor does it enable the decision
maker to choose the best possible alternative under all circumstances. Simon made this

point when he noted the following about ‘satisficing’:



This document is a research report submitted to the U.S. Department of Justice. This report has not
been published by the Department. Opinions or points of view expressed are those of the author(s)
and do not necessarily reflect the official position or policies of the U.S. Department of Justice.

In many (most?) real word situations, however, genuine optima (maxima or minima)

are simply not computable within feasible limits of effort (see Bounded Rationality).

This is especially true when decisions are made without the benefits of a computer,

but it is frequently true when powerful computing facilities are available. The

complexity of the world is not limited to thousands or even tens of thousands of

variables and constraints, nor does it always preserve linearities and convexities that
facilitate computation.

p. 295.

On the surface, Simon appears to be arguing against computers. Simply stated,
Simon’s comments (above) suggest that it is difficult, if not impossible, to have the
maximum amount of information available in making a given decision, the presence of
computers notwithstanding. His comment also implies, albeit subtly, that one is better off
making decisions with additional computerized information than without.

The “knowledge” mentioned by Simon and used within the context of this study,
should be a by-product of access to richer information provided in the form of automated
regional information sharing. Thus, building upon Simon’s theory, this dissertation will
examine the impact of providing law enforcement officers with greater or “more perfect”
information specifically through regional information sharing technologies. It is not
meant to assess decision making per se, which could stand alone as a topic of a
dissertation: it seeks to learn how law enforcement officers view the ‘value added’ aspect
of information sharing data.

A positivist attitude about the value of automated information sharing exists

among management-level bureaucrats in law enforcement today. This attitude suggests
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that better information will lead to better decisions, the result of which should be
manifest in some measure of performance. As mentioned earlier, [oimo (2000) discussed
the high degree of uncertainty faced by law enforcement officers in the decision making
process, noting, “Police officers make decisions on limited information on a daily basis
and almost on every call . . .” (Ioimo, 2000, p. 12). This study will attempt to answer the
question “what happens if we provide law enforcement officers with better or more
perfect information?” Will the alternatives sought by the officers be better than “good
enough”? If so, how will it affect their performance?

The implications of this study to the field of public administration become even
clearer when examined within the context of Lipsky’s work regarding the role of public
service workers who directly interact with citizens. Lipsky (1980) recognized the
importance of public service workers like police officers, who have a great deal of
discretion and whose jobs require them to interact directly with citizens; he coined the
phrase street-level bureaucrat to describe them. The aggregate of the individual
decisions made by street-level bureaucrats ultimately shapes (street level) public policy
by directly influencing the delivery of goods and/or government services to the public
(Lipsky, 1980). Given that street-level bureaucrats’ decisions affect public policy,
anything that might influence the decisions they make and the work they do is important
to the field of public administration.

Concerns with productivity and effectiveness are important in this era of “the
New Public Administration,” which can be characterized as a time of budgetary
constraints, increased accountability and fiscal responsibility. Since the 1970’s

downsizing, deregulation and devolution have been terms used to describe the movement
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of the new Public Administration (Newland 1996). During the 1970’s and 1980’s these
sentiments have been espoused in response to the public’s growing concern with a
government that was growing quickly, or as Frederick C. Mosher described it (as cited in
Newland, 1996, p. 19) as “exploding . . . in virtually all functional fields.” Skepticism
about government and politicians had begun to grow during the Nixon administration.
The Ford administration added fuel to the fire of discontent: he ended his term with
unemployment at a “perilously high” rate, and as Berman (2000, p.434) notes: “. . . the
twin specters of stagflation and the growing Federal deficit now began to haunt the U.S.
political landscape.” This continued skepticism and discontent lead to the election of
Jimmy Carter who “ran against Washington” (Newland, p.19). Then came the Reagan
years, which were marked by “. . . one of the longest sustained periods of expansion in
American history” (Pious, 2000, p.456). Reagan’s term was also accompanied by
enormous budget deficits, a huge national debt, and an increase in government spending
(Pious, 2000). This continued through the G. H. W. Bush administration, even though he
ran on a platform of no new taxes and improved fiscal policy: during his term in office
the economy had gotten worse with high unemployment (7.8%) accompanied by a record
high Federal deficit (Parmet, 2000). It can be argued that Clinton won the election
largely because of anti-incumbency sentiments of the population, which was

symptomatic of general dissatisfaction with Washington (Newland, 1996).

One of the issues that seemed to bother many Americans was the growing budget
deficit. Controlling debt and government spending became a . . . political rallying point
by the early 1990°s” (LeMay, 2002, p. 291). The Republican controlled congress, in

response to the concerns of the populace, sponsored the balanced budget amendment in

11
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1995. In fact, among President Clinton’s early acts was the push for passage of the
Omnibus Budget and Reconciliation Act of 1993, increasing taxes and reducing
expenditures. By 1995, both Clinton and congress wanted to cut taxes. To do this they

used reduced expenditures through retrenchment and a more efficient government, not to

mention a proposed balanced budget amendment (Newland, 1996).

This led to two of hottest issues of the 1990's for the Federal Bureaucracy: the
Government Performance and Results Act of 1993 (GPRA) and the National

Performance Review (NPR).

The GPRA, passed in 1993, was implemented on October 1, 1997. The GPRA,
through the budgeting power of Congress, requires agencies to . . . set strategic goals,
measure performance, and report on the degree to which they were met” (GAO, 1996).

A residual of this movement was the Information Technology Management
Reform Act of 1996. Sec. 5113 of this act requires the OMB Director to:

(1) encourage performance-and results-based management in fulfilling his
responsibilities; and (2) evaluate the information resources management practices
of the executive agencies with respect to the performance and results of
investments made in information technology.

Subtitle C: “Executive Agencies” requires the head of each executive agency to
design and implement in such agency a process for maximizing the value and assessing
and managing the risks of information technology acquisitions. It also directs agency
heads to utilize the same performance- and results-based management practices as
encouraged by the OMB Director, and to prepare an annual report to the Congress

concerning progress in achieving such goals (U.S. Congress, 1996).
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This brief historical overview as discussed above, illustrates the shift in
philosophy. The implication of purchasing and using this type of expensive information
technology in the public sector makes it an important matter for public administration,
especially in light of the Federal Government’s past initiatives to fund local law
enforcement technology projects. Jennifer Jones, in an article in Civic.com (1997) noted

the following:

The Clinton administration's plan to put 100,000 additional police officers on U.S.

streets by 2000 is generating some healthy technology funding opportunities for

local law enforcement agencies. That's because a chunk of the funds from the

Justice Department's $1 billion Community Oriented Policing Services (COPS)

program is being earmarked for projects to move existing police staff out from

behind precinct desks and back on the beat. The funds -- $223 million in 1996 and

$450 million in 1995 - were awarded under the COPS Making Officer

Redeployment Effective (MORE) program for projects designed to make police

departments more efficient.

Many of the local police agencies that obtained these technology grants used them
to fund mobile computing projects. As I examined the available research and other
literature I find sparse information on the effectiveness of information technology in law
enforcement, even though the Federal Government has funded over $1.3 billion in
information technology grants for law enforcement through the year 2002 (DOJ, 2002).
Northrop et al. (1995) in their research on Police Use of Computers made a similar but
more pointed observation. They noted that among the different research in the areas of

technology and crime fighting over the past thirty years some attention focused on:
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.. .challenges and controversies involved in major efforts to develop and
implement complex systems for support of prosecution and maintenance of
criminal history information (Weimer, 1980; Lauden, 1986). Less attention has
been paid to the practical effects of these information systems on those who wage
the fight against crime at the street level — the police (Colton, 1978, 1979;
Leonard, 1980).

The extensive investments made in computerized information systems
for police use over the past two decades have not been accompanied by

systematic assessments of these systems. P. 260

In the post-911 era, information technology has assumed a more prominent role in
law enforcement, specifically in its potential to promote information sharing among
agencies. The results of a recent survey of the American public, published by the
Council for Excellence in Government (CEG, 2002), suggest that the population believes
that information technology will be a tool in the fight against terrorism by enabling the
sharing of information among local, state, and Federal agencies. Implicit in this belief by
the American public is that information-sharing technology will somehow be an enabler
for law enforcement officers in their quest to track criminals, i.e., terrorists. I could find
very little empirical evidence in the form of scholarly literature, addressing the role of
information-sharing technologies in assisting law enforcement officers. This dissertation
examines information sharing technologies used in a law enforcement setting through the
eyes of street level officers and seeks to determine whether they believe this technology

makes a difference in their performance.
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Introduction - Summary
This study is important to the field of Public Administration because it relates to

improving the effectiveness of information technology in law enforcement through
automated information sharing. It provides insight into how the actors perceive this
‘improvement,” and how changing the technology might affect the performance of the
street-level bureaucrat and thus, public policy at the grass roots level. It has the potential
to expand theory and knowledge of the impact of information-sharing technology on the

performance of patrol officers and detectives; it could inform future information-sharing

efforts, nationally.
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CHAPTER 2

CONCEPTUAL FRAMEWORK AND THEORETICAL ORIENTATION

This Chapter begins with a discussion of the phenomena under inquiry followed
by justification for studying them. Conceptually, this study will assess the impact of
automated regional information sharing on the jobs of patrol officers and detectives. It
will test the theory of “Task Technology Fit” (TTF) within the context of a law
enforcement environment that has access to automated, regionally shared crime data.
The goal is to determine, through the use of TTF, if patrol officers and detectives
working in an environment that provides access to automated regionally shared
information perceive the data provided by the technologies as meeting their needs any
differently than officers and detectives working in an environment that does not share
information regionally. While this seems fairly straightforward and simplistic, it involves
a number of logically related abstract ideas and theories that are central to the research

problem.

Technology Acceptance

The first abstraction is the concept of technology acceptance. Davis et al. (1989)
developed the technology acceptance model (TAM) to learn more about why people
accept or reject a specific technology. Davis et al. theorized that the user’s attitude and
intention dictate the extent to which he/she uses an information system. A key element in
forming attitude, especially among inexperienced computer users, is whether the user of

the technology believes that the technology will improve his/her job performance (Taylor
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and Todd (as cited in Ioimo, 2000)). This concept is important to this study in that a
users’ perception of the usefulness of technology is a variable in actual usage.

The extent of system usage is important in increasing the benefits of computing to
work performance (Danziger and Kraemer, 1985; DeLone and McLean, 1992; Goodhue
and Thompson, 1995). “Routine usage” is among the elements of computer usage cited
by Danziger and Kraemer as important to productivity gains. System utilization is
necessary if it is to have an impact on individual performance (Goodhue and Thompson,
1995): professional workers will derive greater benefits from a computer system if they
routinely rather than selectively use the system (Danziger and Kraemer, 1985);

Sedon and Kiew (1995) point to the need for additional research in this area,
suggesting that researchers wishing to further explain overall satisfaction consider
information quality as one of three causal constructs suggested in their model.
Information quality is an important element of this study based on the assumption that the
quality and usefulness of the information to which law enforcement officers have access,
increases in direct proportion to its comprehensiveness. If, for example, a law
enforcement officer is searching for a robbery suspect driving a red Honda she will
normally search the automated files of her agency to see if any red Hondas had been
stopped around the date and time of the robbery. If that robbery suspect was stopped in a
bordering jurisdiction by another agency, the officer would not have normally known it.
However, if the agency shared information using computerized systems, the officer
would have been able to make the connection and further her investigative efforts. Thus,
the quality of the information should improve with its comprehensiveness. If as posited

by my hypothesis, detectives and officers value automated regional information sharing,
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their attitudes toward the technology should be positive and they will be more likely to

use the technology.

Task Technology Fit (TTF)

The next important concept, ‘how well a given technology fits the task at hand’ is
embodied in Goodhue’s theory of task technology fit (TTF). Goodhue (1995) suggests
that information technology will result in better performance by system users only when
system functionality directly supports the tasks that they are required to perform. In other
words, a high TTF rating means that the users view the system as being useful in their
everyday work.

Goodhue (1995) developed four propositions related to TTF, which I will outline

below and relate each to the subject matter of this dissertation.

“Proposition 1. Characteristics of information systems/services will affect the UE [user
evaluation] of TTF” (Goodhue, 1995, p.1832).
The element of Proposition I that is most important to this study relates to
“Integrated Common Systems [ICS].” ICS implies that users are presented with
common systems with standard, shared access routines, linked to integrated data.
Since this should make it easier to access and retrieve data, users should give ICS

technology higher evaluations on a number of TTF dimensions (Goodhue, 1995).

“Proposition 2. Task characteristic will affect UE [user evaluation] of TTF” (Goodhue,
1995, p.1833).

Goodhue discusses three dimensions of task characteristic:
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Variety and difficulty — relates to the tasks users are required to perform. It
suggests that those who deal with routine tasks might not recognize the
weaknesses in the systems; they find ways to compensate for system weaknesses.
In contrast, those whose tasks are non-routine and who deal in more variety
and/or complexity will find themselves searching for different and perhaps
unfamiliar data thus making them more aware of system weaknesses.

Within the context of this dissertation, this relates to the work of patrol
officers and detectives and the extent to which they view their tasks as routine or
non-routine. The jobs of patrol officers and detectives differ. Patrol officers
work mostly from their cars. Since their cars are their offices, they get only
limited access to systems and databases via mobile computers (Ioimo, 2000).
Given that they must be mobile and available for calls-for-service most of the
time, they have less opportunity than detectives do to peruse the specific
databases that are accessible only from computers inside a building.

Danziger and Kraemer (1985, p.196) note “. . . detective work is
information intensive in theory and practice . . .” Database systems are
particularly important for detectives since they spend time personally using the
computer to query and analyze data (Danziger and Kraemer). They also have
more latitude in being able to spend time at a police facility using a computer

since they are not responsible for responding to calls for service.

Interdependence — these tasks require users to identify, access, and integrate data

from a variety of sources. It highlights the dissatisfaction with incompatibilities
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among both data and access routines. This dimension of TTF is at the heart of this
dissertation. It relates to data sharing among law enforcement agencies, which
without “integration from a variety of sources” would be impossible. Information
sharing as used within the context of this study implies overcoming
incompatibilities among data and access routines. This concept is central to this
dissertation: in the San Diego region, data from a variety of law enforcement
agencies is integrated for access via standard routines across participating
agencies. In this study, I explore law enforcement information sharing in greater

depth than has been found in previous research in the hope of recognizing it as an

independent concept of TTF.

“Hands on” Tasks — This is indicative of users who deal with the technology and
data directly. All officers who participate in this study engage the systems,

“hands on.”

Proposition 3. Individual skills and abilities will affect UE [user evaluation] of TTF
(Goodhue, 1995, p. 1834).
Goodhue suggests that individual competence, training, and familiarity with
information systems are important in affecting user evaluations of TTF. In this
dissertation, I will assess individual characteristics beyond those mentioned by
Goodhue in an effort to isolate variables among individual characteristics that

might affect user evaluations of TTF and perhaps individual performance.
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Proposition 4. The interaction between task and technology (and individual) will affect
the UE [user evaluation] of TTF (Goodhue, 1995, p. 1834).
In this proposition, Goodhue suggests an interdependent relationship among and
between task, technology, and individual. This supports my main question and
methodology in which I will “operationalize™ all three constructs (characteristics)
within the context of officers that access shared information via automated
systems and those that do not. This is important in ruling out rival hypotheses
given that my goal is to determine the impact of information sharing technologies

on individual performance, which could be affected other variables such as

training and experience.

Information Sharing

The only empirical application of TTF theory to technology in the law
enforcement environment has been in the area of mobile computing by Ioimo (2000). A
number of studies relating to mobile computing in law enforcement suggest that this
technology has been of limited value in helping patrol officers to do their jobs (Nunn,
1993, 1994; Rocheleau, 1993 and Nunn, S. and Quinet K. 2002). Key in these studies
and of particular relevance to this dissertation is the issue of lack of access to
information. Nunn (1994), in his study of patrol officers’ use of mobile computers, noted
that these computers lacked accessibility to data beyond wanted persons, property and
vehicle information. The data mentioned by Nunn are only a small part of the

information available to assist law enforcement officers in the performance of their jobs
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(Drescher & Zaworski, 2000). I could find no research data applying the theory of TTF
to law enforcement computing beyond mobile computers.

Building upon the research mentioned above, is the relationship between TTF and
information sharing, which is the third and most important concept under investigation in
this study. Nunn (1993, 1994) set the stage for this study by pointing out that patrol
officers’ need to have access to more information. This dissertation transcends what
Nunn examined — mobile computing technology and the job of patrol officers. It
examines technology available throughout the law enforcement enterprise for use by both
patrol officers and detectives. While their jobs differ in a number of respects, they both
play an important role in assuring public safety.

Brown (2001), in her study of the implementation of systems in a law
enforcement agency, identified three barriers to getting and using data: training,
fragmented databases, and lack of information sharing across lines. In the San Diego
experiment, they have overcome two of these barriers: many of the previously
fragmented databases are linked, thus losing their “fragmented” qualities, and
information is shared across jurisdictional lines and delivered directly to patrol officers.
Brown'’s research also suggests that officers believed that information pertaining to
felonies, misdemeanors, and calls for service were most relevant to performing their jobs
effectively. Her conclusions have not been tested.

Simon’s (1997) work addresses an important concept tangentially related to
information richness and automated information sharing. He discusses the constraints,
which make it impossible to optimize decision-making, forcing the decision-maker to

choose a ‘satisfactory’ alternative. Viewing the search for the optimal alternative as
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analogous to finding a needle in a haystack, Simon (1997, p. 296) noted, “The
attractiveness of the satisficing criterion derives from this independence of search cost
from the size and complexity of the choice situation.” Simon (1955) and Stigler (1961)
elaborated on this issue early on when they discussed “. . . taking into account the cost of
the search and only searching up to the point where the expected gain derivable from
another minute of search is just equal to the opportunity cost of that minute” (Simon,
1997, p. 296).

Law enforcement officers need access to a variety of information from a
number of sources (Brown, 2001). Automated information sharing such as that occurring
in San Diego, links the sources of information from law enforcement agencies throughout
the region making it available to individual officers and detectives. The linking and
automating of these data should reduce the search time required by officers to gain
information. Instead of having to make telephone calls to other agencies to determine
what information they have available about a given person, crime, etc, officers can
simply access their computers and instantly view all information available within the
region. This implies less search minutes, reduced opportunity cost, and should improve
‘satisficing’ behavior, bringing it closer to optimal. This study will focus neither on the
decisions made nor on the potentially satisficing behavior, but on the potential
performance benefits derived by street level bureaucrats.

There are risks associated with providing access to more information or data.
Levine et al. (1990, p.374) suggest that more information is not necessarily better. They
were concerned with the “. . . perils of [information] overload . . .” Herbert Simon (1997,

p. 172) had a similar concern when he posed and answered the question “What is scarce
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when info is plentiful? — Time to attend to it. Attention is the scarce factor in an
information rich society.” Dave DeLong at Ernst & Young’s Center for Business

Innovation suggests that “peoples attention” is one of the “perils” of information overload

which he translates into the “tyranny of the urgent but unimportant” (McCune, 1998,

p-3).

Characteristics of Users

A number of studies have cited “characteristics” of users as important in the
diffusion and effective use of technology. Segars and Grover (1993) suggest that both
task and user characteristics could influence the nature and importance of perceptions that
explain technology use. Goodhue’s (1995) work suggests that characteristics of the user
play a role in user evaluation of TTF. People who are more competent and better trained
or more familiar with automated systems will be more successful in accessing and
interpreting data. Computer literacy appears to be associated with higher evaluations of
systems (Goodhue 1995, Montazemi, 1988, Rivard and Huff 1988). Delone’s study
(1988) does not support this contention. It is plausible that people who are generally
more competent will perform most tasks better than the less competent, technology
notwithstanding. Perhaps it is “understood.”

The following studies deserve more attention because they relate to effects of
computing in a law enforcement environment. Danziger and Kraemer (1985) surveyed a
randomly selected sample of detectives from 40 American cities on their use of
computers in the course of their duties. They tabulated and analyzed the results from 374

surveys. The purpose of the study was to determine if the use of database systems
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contributed to the productivity of the detectives. An important element of the Danziger
and Kraemer study was “personal traits” or characteristics of the user; they wanted to
determine if differences of the impact of computing on productivity among individuals
could be explained by user characteristics, which they called personal traits. Their
findings revealed that “personal traits” of the user was one of the contextual elements
most associated with a positive impact of computing on arrests and clearance levels
(Danziger and Kraemer, 1985).

Northrop et al. (1995) using a quasi-experimental design consisting of
quantitative and qualitative methods, studied the effectiveness of police use of computers.
The measures used, depended on self-reports and recall of survey respondents. In
addition, the researcher did follow-up interviews with more than 100 officers in the
survey cities. They looked at police officers’ use of computers and the impact of this
usage on their jobs, i.e., effectiveness and productivity (albeit, neither was well defined).
This study identified several variables important to the successful use of computer
technology in law enforcement and categorized them as “characteristics of innovation”
and “characteristics of the user.”

The first, “characteristics of innovation” relates to how easy the system is to use
(user-friendly) and how technically stable and reliable the system is. The second,
“characteristics of the user” relates to the level of computer literacy of the officer and the
amount of formal training given on the specific system. Both were deemed important
and associated with the extent of system use. The highest correlation exists between
effective use of the system and training, with lesser but significant correlations between

literacy, technical stability, and ease of use.
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I chose “characteristics of the user” as a construct in this study because of its
potential to influence the extent of use and thus outcomes or performance (Goodhue and
Thompson, 1995). In addition, it will help to control for the rival hypothesis (Bickman &
Rog, 1997) that “the effect is related to individual characteristics and not information
sharing technologies.” This research project will further explore the nature and specific

influences of factors that may alter the user’s “perception-of-usage" equation in law

enforcement computing.

Individual Performance

A causal relationship between performance and information technology is
difficult to prove (Danziger and Kraemer 1985, Goodhue and Thompson 1995, Goodhue
1995, McCune 1998). A number of studies suggest a relationship between performance
(in the form of productivity) and information technology, but many qualify this
relationship through controlling variables.

Using a quasi-experimental design and ex-post facto methods, Brynjolfsson and
Hitt (1998) looked at the relationship between productivity (i.e., the performance of the
firm) and the firm’s investment in information technology. The results of their study
demonstrate that, contrary to what some authors have described as “. . . the big lie of the
information age . . . computers are pulling their weight” (Brynjolfsson and Hitt, 1998,
50).

McCune (1998) suggests that technology has increased companies’ productivity

and efficiency. An interesting aspect of the relationship between information technology
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and productivity is the finding that computers improve the quality rather than the quantity
of work. This makes it difficult to establish a direct link to productivity (McCune, 1998).

Mukhopadhyay et al. (1997) found that measuring and understanding the impact
of information technology on productivity presented researchers with a significant and
difficult problem. Their findings led them to believe that one must look beyond the
immediate and analyze the information process level to understand the impact of
information technology on productivity.

Orman’s (1998) research suggests that the implementation of information
technology can lead to gained efficiencies. The extent of these efficiencies corresponds
to the degree to which business process reengineering occurs. This is not a simple matter;
Orman’s (1998, 210) notes, the “. . . precise nature and direction of reengineering efforts
are not well established.”

Kar Yan (1988) using a quasi-experimental, ex post facto design, studied
productivity of three nations in the Pacific Rim. Kar Yan’s study suggests that the
differences in the relationship between IT and productivity are related to the existence of
a government IT policy.

Goodhue and Thompson’s (1995) TTF model suggests a relationship between the
fit of the technology to the task, and performance; its weakness lies in how performance
impact is measured. They used an eight-factor survey of which three questions captured
self-reported performance impacts as perceived by users in lieu of objective measures of
performance. While their rationale for doing so was sound, (i.e., “objective measures of
performance were unavailable in this context, and at any rate would not have been

compatible across individuals with different task portfolios” Goodue and Thompson,
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1995, p.223) it leads this researcher to question whether the users’ perception requires
support from some objective measure of performance.

Danziger and Kraemer (1985) found a positive impact of computerized databased
systems on the productivity of law enforcement detectives. Their findings were
remarkable. Of the last 10 cases worked, the detectives report the following:

e 37% reported that the technology made some cases workable

e 63% reported that the technology assisted in arrests

e 66% reported that the technology assisted in clearances

e 45% reported that the technology assisted in linkages between persons in
custody and un-cleared [unsolved] cases.

Danziger and Kraemer’s work offers encouraging evidence to support the value of
computerization to the performance of law enforcement detectives; the data they
gathered, although self-reported, is more specific. Their rationale for using self-report
data seems sound, as was the case with Goodhue and Thompson. They offer the
following explanation:

Valid empirical measures of productivity are a difficult challenge in the social sciences,

and this is particularly true for something as complex as the role of a particular mode of

information over a period of time. Despite some promising exploratory work on quite
simple effects of computing, precise measures remain a desirable goal of research. . ..

p. 208

Goodhue and Thompson (1995) recognized the importance of going beyond

users’ perception of performance impacts and suggested, as part of “implications for

future research,” that measures of performance that are more objective be constructed.
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This dissertation will not create a lab experiment to isolate and develop causal
relationships between performance variables and perception; it will advance the body of
knowledge by observing and examining certain aspects of performance and comparing
them to the responses to survey questions.

It is important to note that I do not attempt to demonstrate an absolute causal
relationship; I will be assessing the TTF from two different groups of users: those using
regional information sharing technologies (info-sharing group) and those not equipped
with regional information sharing technologies (comparison group). The normative
theory is that law enforcement officers need more information (Danziger and Kraemer,
1985; Nunn, 1993, 1994; Brown 2001). If this is fact, the measure of TTF should be
different between the groups. If differences in perception of TTF do exist between the
two groups, [ will compare it to data gathered through observation to determine if one
data source supports the other. More work will need to be done to test such relationships.

This study could set the stage for and suggest such work.
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CHAPTER 3
METHODOLOGY/PROCEDURES

This chapter provides an overview of the research problem, the associated
research questions and related hypotheses. A discussion of the constructs, including a
definition of the variables of interest and their association with the hypotheses follow.
The instrumentation section then presents an in depth overview of the quantitative and
qualitative data collection methods, their reliabilities, and related theory. The chapter
closes with a detailed description of the quantitative and qualitative methods used in this
study.

Given that the research procedures or methodologies employed are dependent
upon the conceptual framework and related research question, I will start this chapter
with an overview of the research problem. Law enforcement is an information-intensive
profession. Advances in transportation, communications, and technology have made
society and the criminal element within society more mobile thus making it more difficult
for police to track and apprehend offenders. Our decentralized form of government and
local rule fosters the use of local law enforcement operating within defined jurisdictional
boundaries; those who commit crimes do not respect these boundaries. Criminals operate
within and throughout jurisdictions making it difficult for individual agencies to view
crime and its perpetrators regionally.

Law enforcement has recognized the need to share information among and
between agencies, but has done very little over the years to make this a reality. The
movement by law enforcement officials toward automated sharing of information has

taken on new importance since “911.” A great deal money and effort are being expended
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to create systems to share information. One of the major initiatives of the newly created
Homeland Security Office is to promote the creation of such systems at all levels of law
enforcement. The assumption is that information sharing will be of value to officers and
detectives.
This problem is at the heart of my research question:
Does automated regional information sharing improve the performance of law

enforcement officers and does the extent of computer training or individual

characteristics influence how users’ evaluate technology i.e., TTF?

Null Hypotheses

Null hypotheses are tested in this study. As outlined below, they arise out of the
research question and are related to the theoretical orientation. To address the research
question, I developed several sub-questions from which the null hypotheses evolved.

Below are the sub questions accompanied by the relevant null hypotheses.

1. Does access to automated regional information sharing technologies contribute to

the effectiveness and overall performance of law enforcement officers?

Ho;: No significant difference exists between the info-sharing group (officers
with access to automated regional information sharing technologies) and the
comparison group’s (officers without access to automated regional information
sharing technologies) assessment of the impact of information technology on

individual effectiveness.
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Ho,: No significant difference exists between the study and comparison group’s

assessment of the role automation plays in enhancing individual performance.

2. Does automated regional information sharing technology provide law

enforcement officers with information that improves their productivity?

Hos: No significant difference exists between the info-sharing and comparison
group’s assessment of the role automation plays in enhancing individual
productivity’.

Hoy: No significant difference exists between the study and comparison group’s
assessment of the role automati